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Virtual Hands-On Lab Exercises
Ed Jorgensen, PhD, Department of Computer Science
Virtual Labs
Development and deployment of 
focused topic specific hand-on 
exercises for upper division technical 
courses.
The virtual labs are designed to be and 
completed in less than an hour and focus 
on a very specific hands-on activity 
related to course topics.  The labs are 
implemented as a stand-alone activity  
(not proctor lead like lower division labs).
As applicable, results are posted to a 
forum/board so that students can review 
their results in context with other 
students results.  Depending on the 
exercise, students may be asked about 
their results in contrast to others 
(variations are expected).
For computer science courses, this may 
be related to the specific hardware being 
used (i.e., memory, processor, network 
speed, etc.) or load levels at run-time. 
The labs exercises differ from class 
assignments/projects in that no 
programming is required and it is 
expected that all students attempting will 
receive full credit.  These virtual labs also 
support remote learning but would apply 
for in-person classes.
Resources
Minimal or no additional external 
resources are required.
The primary resource is the instructors 
experience with key topics, concepts, 
or problems that should be reinforced 
or practiced which would be 
incorporated into the applicable lab 
exercise.
It should be noted that some labs will 
use a video summary which requires 
video recording capabilities.
Virtual Lab Development
The initial development of the virtual 
labs is a significant overheard for the 
instructor.  Once developed, the same 
worksheets can be used for future 
semesters with minimal changes 
(assuming no syllabus changes).  If the 
virtual labs are created to cover 
syllabus based topics, they can be used 
by different instructors for the same 
class.  New labs can be added in future 
semesters to spread the development 




Students are allowed and encouraged to 
work together, help each, and compare 
results to ensure they understand the 
problem and the approach used to obtain 
the solution. This addresses a common 
issue in technical classes where a 
student feels they understand the 
material yet lack the ability to apply 
such knowledge in a practical 
situation.
As the semester progresses, students 
are able to gain hands-on experience 
and build confidence applying skills.
Example Virtual Lab
Evidence – From Students
The virtual labs were used last semester 
for one class (CS 370).  At the end of 
semester, a poll was taken asking 
students to rate each labs value and the 
overall experience of a virtual lab.
Over 95% of the students surveyed felt 
the virtual labs added value and that their 
understanding of the material was 
improved after completing the labs.
Other CS instructors consider the labs to 
be valuable and are planning to 
implement this practice in other courses.  
Students often request such worksheets 
as they recognize the benefits.
